Metal accumulation and binding protein induction in Mytilus galloprovincialis, Scapharca inaequivalvis, and Tapes philippinarum from the Lagoon of Venice.
Heavy metal pollution is known to be widespread in the sediments of the Lagoon of Venice. Therefore, physiological parameters influenced by this form of contamination were examined. The bivalve molluscs blue mussel (Mytilus galloprovincialis), ark clam (Scapharca inaequivalvis), and Japanese littleneck (Tapes philippinarum) were sampled in two sites (Marghera, Chioggia) every 3 months for 1 year. The digestive gland and gills of each bivalve were analyzed. The concentrations of essential and nonessential metals (including chromium, manganese, iron, cobalt, nickel, copper, zinc, and cadmium) were determined. Because glutathione and metallothioneins (MTs) are involved in metal homeostasis and detoxification, their concentrations were evaluated in relation to metal concentrations. Results show that (1) all three studied species accumulate metals to a considerable extent, with some species-specific differences between the digestive gland and gills; (2) gills are a good tissue to evaluate pollution by examining the MT content. In particular, the correlation between Zn and MT levels in the gills indicates that M. galloprovincialis and S. inaequivalvis are sentinel organisms and can be used specifically for Zn pollution; (3) T. philippinarum accumulates Cu in the digestive gland more readily than the other two bivalves and therefore has the highest MT.